Anti-inflammatory and anti-fibrinolytic effects of thrombomodulin alfa through carboxypeptidase B2 in the presence of thrombin.
Thrombomodulin (TM) alfa, a recombinant human soluble TM, enhances activation of pro-carboxypeptidase B2 (pro-CPB2) by thrombin. Activated pro-CPB2 (CPB2) exerts anti-inflammatory and anti-fibrinolytic activities. Therefore, TM alfa may also have anti-inflammatory and anti-fibrinolytic effects through CPB2. However, these effects of TM alfa have not been elucidated. In the present study, we investigated the effects of TM alfa on inactivation of complement component C5a as an anti-inflammatory effect and prolongation of clot lysis time as an anti-fibrinolytic effect via CPB2 in vitro. CPB2 activity and tissue factor-induced thrombin generation was examined by a chromogenic assay. C5a inactivation was evaluated by C-terminal cleavage of C5a and inhibition of C5a-induced human neutrophil migration. Clot lysis time prolongation was examined by a tissue-type plasminogen activator-induced clot lysis assay. CPB2 activity in human plasma was increased by TM alfa and thrombin in a concentration-dependent manner. TM alfa inhibited tissue factor-induced thrombin generation and enhanced pro-CPB2 activation in human plasma simultaneously. The mass spectrum of C5a treated with TM alfa, thrombin, and pro-CPB2 was decreased at 156m/z, indicating that TM alfa enhanced the processing of C5a to C-terminal-cleaved C5a, an inactive form of C5a. C5a-induced human neutrophil migration was decreased after C5a treatment with TM alfa, thrombin, and pro-CPB2. TM alfa prolonged the clot lysis time in human plasma, and this effect was completely abolished by addition of a CPB2 inhibitor. TM alfa exerts anti-inflammatory and anti-fibrinolytic effects through CPB2 in the presence of thrombin in vitro.